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Tourism has been widely used as a conservation strategy that directly compensates local people or management authorities, 
thereby contributing to development and creating incentives to preserve the landscape. Reserves or parks that are inhabited by 
flagship species may be able to generate more revenue through tourism than those without such species because flagship species 
have great potential for raising funds and creating publicity for conservation goals. In this paper, we examine flagship species 
tourism focused on observing the golden snub-nosed monkey (Rhinopithecus roxellana) in Shennongjia National Nature Reserve 
(SNNR). After the program was launched in 2006, both the number of tourists and amount of revenue received by SNNR in-
creased as the general trends of tourism revenue in the country also increased. As a result, SNNR significantly increased rein-
vestment in tourism and conservation infrastructure. Furthermore, after senior politicians visited the golden snub-nosed monkey, 
they abruptly changed their attitudes toward biological conservation, as indicated by an increase in both regular and additional 
funding for the species conservation. We conclude that flagship species tourism may not only generate revenue for conservation 
and management but also can improve officials’ attitudes toward preserving biodiversity. However, it is important to ensure the 
continued safety and sustainability of such programs, from both the human and animal perspective, and we suggest stricter 
measures are introduced to reduce the risk of aerosol disease transmission from tourists to the monkeys.  
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Conservation means different things to different people, and 
these meanings have shifted through time as alternative in-
terpretations have passed in and out of favor. To some, 
conservation is about the preservation of wilderness; areas 
untouched by the influence of humans. To others, it is about 
the protection of resources required to ensure a sustainable 
future for life on Earth. There are others still who feel it is 
about preventing species’ extinction. These distinct inter-
pretations of the role of conservation reflect different ways 
in which value can be placed on the natural environment, 
either as a resource to be exploited now or in the future, or 
as something having intrinsic value [1]. The costs of pro-
tecting these natural environments tend to be incurred by 
people living in or close to them; local stakeholders can 
become severely restricted in how they may develop their 
communities. Tourism has been touted as a means through 
which local people and management authorities can be 
compensated for their losses, thereby promoting sustainable 
development and creating incentives for conservation.  
It has been argued that reserves or parks that are inhabit-
ed by flagship species can generate more revenue through 
tourism than those without them because flagship species 
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may help raise funds and increase public awareness of con-
servation aims. First, tourism can directly support conserva-
tion by generating revenue to pay for management activities. 
These monies come from fees charged for entry to the re-
serve or park, or for access to a particular species [2]. Se-
cond, revenue can be reinvested in conservation-related 
activities, such as building additional infrastructure or 
moving local people out of the protected area. Third, tour-
ism focused on flagship species has the potential to improve 
the attitude of local residents and senior government offi-
cials toward conservation goals. 
The golden snub-nosed monkey (Rhinopithecus roxellana), 
also known as the Sichuan snub-nosed monkey, is catego-
rized as Endangered on the IUCN Red List (http://www. 
iucnredlist.org). It is endemic to China and occurs in the 
provinces of Sichuan, Gansu, Shanxi, and Hubei. It is an 
arboreal forest dweller found in temperate broadleaf and 
coniferous forest at elevations between 1500 and 3500 m 
above sea level. It has reddish-gold hair and a bluish face 
with a small, upturned nose. Adult males have lappets at the 
sides of their mouths whose function is currently unknown. 
Like the panda, the golden snub-nosed monkey is consid-
ered as a national treasure of China. Because agricultural 
expansion has resulted in widespread deforestation, the spe-
cies’ distribution has contracted over the last 400 years to 
now include only isolated, mountainous regions [3]. It is 
very difficult to view the golden snub-nosed monkey in its 
natural environment for several reasons. The steep slopes 
and deep gorges of the monkeys’ habitat are difficult to 
traverse. Some mountain paths are closed for four months of 
the year because of heavy snowfalls. The visibility of the 
animals in the forest is very low, partly because they are 
extremely shy toward people because of a long history of 
hunting. These factors, plus the fact that very few individu-
als are kept in captivity, make the golden snub-nosed mon-
key a good candidate for flagship species tourism. 
In this paper, we examine flagship tourism promoting the 
golden snub-nosed monkey in Shennongjia National Nature 
Reserve, China. We analyzed its impact on biodiversity 
conservation and predicted that the number of tourists and 
amount of revenue would increase, and the officials’ atti-
tudes toward biological conservation would also change 
after flagship tourism was launched. We also predicted that 
as revenues increased, reinvestment of funds in infrastruc-
ture would also increase.  
1  Materials and methods 
1.1  Study sites 
We conducted the study at the Shennongjia National Nature 
Reserve (SNNR). SNNR is located in the northwestern re-
gion of Hubei Province, Central China. SNNR was estab-
lished in 1986 under the authority of the Chinese govern-
ment. In 1990, it became a member of UNESCO’s Interna-
tional Network of Biosphere Reserves.  
SNNR is famous within China for its unique geographic 
location, complex terrain and high biodiversity [4–6]. The 
faunal composition of SNNR is highly diverse, featuring many 
endemic animals with notable megafauna including leopards, 
bears, wild boars and golden snub-nosed monkeys [7]. 
1.2  Flagship species tourism in SNNR 
There are three subpopulations and eight groups with >1200 
individuals of R. roxellana maintained in SNNR. These 
subpopulations are Jinhouling (two groups), Dalongtan 
(three groups) and Qianjiaping (three groups). To facilitate 
ecotourism focused on golden snub-nosed monkeys, a small 
group (about 60 individuals) of Dalongtan subpopulation 
was successfully habituated to humans by the administrative 
bureau of SNNR in January, 2006. In the beginning, the 
monkeys were regularly provided with food at a specific 
remote location while live videos were transmitted to the 
tourism center. Since 2007, tourists with permission from 
the administrative bureau of SNNR could observe the gold-
en snub-nosed monkey directly after the monkeys were ful-
ly-habituated.  
During golden snub-nosed monkey observation, tourists 
are restricted to observe the monkey along a tourism road 
from about 20–30 m away at two fixed visiting times 
(09:00–10:00 and 16:00–17:00). The monkeys are free to 
roam in their habitat and provisioned three times every day. 
Food consists of apples, peaches, carrots, oranges, peanuts, 
as well as foods, such as lichens, pine cones, cloud grass, 
and deciduous leaves, from their natural environment. 
However, there are instances in which tourists have been 
allowed to become much closer to the monkeys, in close 
enough contact to take photographs with them. 
There is a special management office that charges tour-
ists in SNNR. It is responsible for the monkeys’ provision-
ing and purchases foods such as lichen, certain deciduous 
leaves and fruit. They also monitor diseases and behavior to 
make sure the monkeys stay in good health. However, few 
measures have been taken to prevent disease transmission 
between tourists and monkeys. 
1.3  Data collection and analysis 
Data on yearly tourist visits and revenues from 2000 to 
2010 were collected from the ticket office in SNNR. Data 
on reinvestment in tourism infrastructure (such as support 
for mass tourism and road building) and conservation activ-
ities (such as building a protection station after moving lo-
cal people out of SNNR) were collected from the adminis-
trative bureau of SNNR. 
To test the hypothesis that flagship tourism increases the 
number of tourists and overall revenue, we used the Mann- 
Whitney U test [8] to test for differences in yearly mean 
number of tourists and revenues before and after flagship 
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tourism was launched. The Mann-Whitney U test was also 
used to test for differences in reinvestment in tourism infra-
structure and conservation activities before and after flag-
ship species tourism was launched. To determine if the 
flagship species changed government officials’ attitudes 
toward biodiversity conservation, we compared the annual 
mean additional investment from senior government agen-
cies in conservation before and after flagship species tour-
ism was launched. 
2  Results 
2.1  Tourist numbers and revenues in 2000–2010 
Tourist numbers and revenues for SNNR are presented in 
Figure 1. Number of tourists and revenues significantly in-
creased after the onset of flagship species tourism. In 2005, 
there were 125000 tourists and 1585000 USD in revenues 
was collected. However, by 2010, these had reached about 
236000 people and 3390000 USD. The annual mean num-
bers of tourists during 2006–2010 were significantly higher 
than those of 2000–2005 (Mann-Whitney U test, U0.05,(2),6,5 = 
0.00, P < 0.01). The annual mean revenues in 2006–2010 
were significantly higher than those in 2000–2005 (Mann- 
Whitney U test, U0.05,(2),6,5 = 0.00, P < 0.01).  
2.2  Reinvestment in tourism and conservation  
infrastructure in 2000–2010 
Changes in investment in tourism infrastructure, such as 
road building, and conservation activities, such as building a 
protection station after moving local people out of SNNR, 
are presented in Figure 2. SNNR significantly increased 
investment in tourism infrastructure after 2005 (Mann- 
Whitney U test, U0.05,(2),6,5 = 0.00, P < 0.01). For example, in 
2005, only 75758 USD was invested in tourism infrastruc-
ture while in 2006, it reached 378788 USD. However, it 
reached 4545455 USD of investment in tourism infrastruc-
ture in 2010. After flagship species tourism was begun, 
SNNR significantly increased investment in conservation 
activities (Mann-Whitney U test, U0.05,(2),6,5 = 1.00, P < 0.05). 
For example, in 2005, only 151515 USD was used in build-
ing a protection station; however, it reached 357576 USD in 
2010. The administrative bureau of SNNR gradually moved   
 
 
Figure 1  Tourist numbers and revenues during 2000–2010 in Shen-
nongjia National Nature Reserve, China. 
 
Figure 2  Reinvestment in conservation activities (a) and tourism infra-
structure (b) during 2000–2010 in Shennongjia National Nature Reserve, 
China. 
local people out of SNNR since 2000 when the Chinese 
government began to implement the policy of conceding the 
land to forestry. The number of households and people that 
moved out of SNNR and the financial compensation for 
these people during 2000–2010 is shown in Table 1. There 
was no significant difference in the number of households 
or villagers moving out of SNNR, or the amount of com-
pensation for these people before and after flagship tourism 
was begun (Mann-Whitney U test, householder: U0.05,(2),6,5 = 
4.50, P > 0.05; population: U0.05,(2),6,5 = 6.50, P > 0.05; 
compensation: U0.05,(2),6,5 = 6.50, P > 0.05).  
2.3  Tourist numbers and revenues from observation of 
the golden snub-nosed monkey 
To reduce negative impacts on the golden snub-nosed  
Table 1  Number of households and overall population relocated from the 








2000 19 36 28030 
2001 22 45 34091 
2002 37 63 47727 
2003 13 31 23485 
2004 11 33 25000 
2005 8 24 18182 
2006 8 32 24242 
2007 13 29 21970 
2008 9 33 25000 
2009 8 28 21212 
2010 7 21 15909 
Total 155 375 284848 
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monkey, the number of tourists allowed to observe the 
monkeys was controlled. Therefore, revenues from direct 
observation of the golden snub-nosed monkey were small 
because it is difficult for tourists to get permission from the 
authorities at SNNR. Number of tourists and revenues from 
observing golden snub-nosed monkeys are presented in Ta-
ble 2. Only 2336 tourists closely observed the golden snub- 
nosed monkey during 2006–2010. Furthermore, during the 
pig flu outbreak in 2009, tourists were prohibited from ob-
serving the monkeys. As a result, revenues were negligible 
compared with those from mass tourism in the rest of the 
reserve.  
After a group of politicians, from provincial to state level, 
visited the golden snub-nosed monkey, the attitudes in gov-
ernment toward biological conservation immediately 
changed. Additional investment in biodiversity conservation 
from senior government (Figure 3) considerably increased. 
For example, in 2005, only 60600 USD was put toward bi-
odiversity conservation; however, in 2010, it was increased 
to 484848 USD. Importantly, SNNR gets regular funding 
(about 348485 USD every year) from the Department of 
Science and Technology and the Department of Finance, 
Hubei Province. Furthermore, an additional funding of 
about 5 million USD from the Department of Development 
and Reform Commission of Hubei was allocated to conser-
vation. Annual investments in biodiversity conservation 
during 2006–2010 are significantly higher than those during 
2000–2005 (Mann-Whitney U test, U0.05,(2),6,5 = 0.00, P < 
0.01). 
Table 2  Number of tourists and revenues collected from observation of 
the golden snub-nosed monkey (Rhinopithecus roxellana) during 2006–2010 
Year Tourists Revenues (USD) 
2006 50 1299 
2007 310 7176 
2008 335 9611 
2009 80 a) 447 
2010 1561 21656 
Total 2336 40189 
a) Because of a pig flu outbreak, tourists were prohibited from observ-




Figure 3  Additional investment in biodiversity conservation from senior 
government during 2000–2010 in Shennongjia National Nature Reserve, 
China. 
3  Discussion 
3.1  Flagship species tourism raised funds for  
conservation  
Tourism at Shennongjia raises a very substantial sum of 
money for the SNNR authority. It doubled revenues in 2010 
from the 2005 levels as the general trends of tourism reve-
nue in the country also increased (http://www.stats.gov. 
cn/tjgb/). However, direct revenues from golden snub-nosed 
monkey observation only raises 8000 USD per year during 
2006–2010 because the administrative bureau was con-
cerned about the potential negative impact on the monkey 
and therefore strictly controlled the number of tourists ob-
serving monkeys. However, after officials of provincial 
government visited the monkeys, they abruptly changed 
their attitudes toward biodiversity and promised to transfer 
regular funds toward species conservation in SNNR. The 
SNNR gets regular funding (about 348485 USD every year) 
from the Department of Science and Technology and the 
Department of Finance, Hubei Province. Apart from regular 
funding, SNNR received an extra 5 million USD from the 
Department of Development and Reform Commission of 
Hubei in 2009. Increasing revenues also justified reinvest-
ment in tourism and conservation infrastructure. Therefore, 
tourism in SNNR appears to benefit biodiversity conserva-
tion. There are many other instances of flagship species 
tourism since the demand for ecotourism is predominantly 
focused on charismatic megafauna [9]. Examples include 
Magellanic penguins Spheniscus magellanicus [10,11], go-
rillas Gorilla gorilla gorilla [12,13], brown bears Ursus 
arctos [14], Komodo dragons Varanus komodoensis [15], 
and black rhinos Diceros bicornis [16].  
3.2  Challenges for tourism and flagship species 
Wildlife ecotourism attractions can be useful strategies for 
biodiversity conservation because they have the potential to 
generate funds and public support that will benefit protected 
areas in which endangered species reside. Species that can 
attract such attention are arguably conservation flagships. 
Whilst single-species conservation may no longer be appro-
priate in the landscape era [17], single-species marketing for 
strategic conservation objectives is entirely appropriate given 
the need for attractions with which the public can identify. 
Since most flagship species rely on protected areas that 
conserve wider biodiversity, it will generally be the case 
that the preservation of biodiversity in general will benefit 
from the funds generated by flagship species. In the case of 
the present study, after flagship species tourism was intro-
duced, both direct revenues from tourism and indirect fund-
ing of conservation initiatives from senior government in-
creased. In this way, flagship species tourism may have 
helped SNNR to succeed where many other parks in China 
have not. However, the beautiful scenery of SNNR may 
also play a key role in the amount of tourism, because 
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golden snub-nosed monkeys also occur in other nature re-
serves. The key difference is that SNNR is the first destina-
tion where wild golden snub-nosed monkeys are habituated 
to tourists in China. In the future, SNNR may face difficul-
ties if groups of golden snub-nosed monkeys are habituated 
for ecotourism purposes at other nature reserves in China. 
Flagship species tourism at SNNR may no longer be sus-
tainable at that point.  
3.3  Costs of tourism for biodiversity conservation  
The most obvious impacts that ecotourism can have on the 
environment are physical degradations caused by erosion, 
infrastructure construction and waste disposal [18]. Nu-
merous examples of these impacts can be found in the liter-
ature, such as the effects of trampling on vegetation in var-
ious parks [19–22], the impact of solid waste disposal in the 
Maldives and Nepal [23], and the impacts of tourist vehicles 
on protected areas such as the Masai Mara game reserve in 
Kenya [24]. As well as affecting the physical environment, 
ecotourism can have direct impacts on resident species, in-
cluding those of conservation concern. A major concern is 
that diseases could be transmitted from humans to wild an-
imals [25]. This is a particularly concern for great apes and 
monkeys, which are vulnerable to many human diseases 
[26–29]. However, although hiring a disease monitor was 
considered, no measures have been taken to prevent the 
transfer of disease from tourists to monkeys. This issue 
could be addressed with interventions targeting tourists be-
fore they are permitted to observe the monkeys. We rec-
ommend that the SNNR authority should maintain strict 
enforcement of rules and regulations on tourist and research 
visits to the monkeys. Tourists observing the monkeys 
could be required to wear surgical face masks to reduce the 
risk of aerosol disease transmission.  
Another concern is that habituation for ecotourism can 
induce both acute and chronic stress in the monkeys. Acute 
stress during habituation may potentially lead to increased 
vulnerability to disease, as well as reduced reproductive 
rates. Chronic stress from interaction with humans may alter 
the frequency of certain natural behaviors (e.g. fighting 
and/or socializing). Animals habituated to the presence of 
tourists may experience increased levels of stress, which 
could be measured by hormonal analysis [10,11]. In the 
case of choric stress, even when they are no longer acutely 
stressed, research in mountain gorillas has shown that stress 
hormone levels remain higher than those pre-exposure [30]. 
Development and implementation of a research protocol for 
stress monitoring during ecotourism and strict adherence to 
regulations may minimize chronic stress. 
A final concern is that habituation for ecotourism can 
result in behavioral changes and social disruption. For ex-
ample, tourism can affect feeding and ranging behavior as 
animals attempt to avoid humans [12–14,31–33]. In birds, it 
has been known to affect nesting behavior [34] and chick 
survivorship [35]. Further research is needed to understand 
what, if any, behavioral changes may have been caused by 
human contact in the golden snub-nosed monkey. 
4  Conclusions and recommendations 
Despite the popularity of tourism as a conservation strategy, 
little is known about how well tourism performs in practice 
as a tool for conservation and development. This report has 
addressed some aspects of this issue, disaggregating some 
of the key impacts of tourism for biodiversity conservation 
at SNNR. Generally speaking, the results suggest that tour-
ism has performed well as a conservation strategy in the 
study area despite some drawbacks. The tourism has deliv-
ered measurable economic benefits, improved government 
attitudes to the conservation, and the funding of some con-
servation activities. However, there were also considerable 
problems: first, how the local people or community received 
the tourism benefits were unclear; second, how the local 
people or community incurred costs of conservation and 
tourism were uncertain; third, close human contact brings a 
threat of disease transmission to the golden snub-nosed 
monkey. Various interventions could be implemented to 
remedy these difficulties: first, increasing opportunities for 
local people to participate in tourism and share tourism 
benefits; second, introducing stricter measures to reduce the 
risk of disease transmission from tourists to the monkeys, in 
particular, during the visit to the golden monkeys, tourists 
could be required to wear surgical face masks to reduce the 
risk of aerosol disease transmission; third, golden snub- 
nosed monkey tourism management should be based on 
sound and objective science, and hence further study on the 
potential impact of tourism on the focus animal should be 
encouraged.  
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